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CAF design considerations: fedfsgi? @ FCC

> Submit jobs from 'anywhere’

Shift from
large SME

» Job output can be:
> sent directly to desktop
> stored on CAF for later retrieval o
input to subsequent job

> Analysis of 5nb dataset in

~1 day for each of 200 users
> Requires 1THz/fb~ cheap CPU

develop, debug
interactively

> Physics groups want

150TB/fb*—>needcheap disks

> Replace ~3 IDE drives/week
— need hot-swap/fault-tol RAID!

read, write,submit read, write, submit

CAF @ FCC
- —a—
Baich umder sangle LTI
develop, debug develop, debug

interactively analyze, store, re-analyze interactively

To large
PC farm

See also CDB743 5787, 5802 5914 5961
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* CAF System Implementation

_hew bld
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code siv  — _ .
Loteractive

head node CPU

mon node batch

user data cache tape robot
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* CAF Milestones

ProtoCAF

> CDF Central Analysis Computing

Review 8/01-11/0
> CAF prototype (protoCAF)

assembled 2/25/02

> Fully-functional prototype system

(>99% job success) 3/6/02

> ProtoCAF integrated into Stagel

system in FCC 4/25/02

> File additional file servers (12TB

total) installed 5/3/02

> Production Stagel CAF for ~ 5/30/02
collaboration
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* CAF Stage 1 Hardware *

Liszal di=k reads

200

Workers (114 CPUs 2U rackmount): .
16 Dual Athelon 1.6GHz / 512MB RAM
41 Dual P3 1.26GHz / 2GB RAM :
FE (11 MB/s) / 80GB job scratch eachz

Servers(35TB total, 16 4U rackmount):*
2.2TB useable IDE RAID50 hot-swap
Dual P3 1.4GHz / 2GB RAM ____ simmicancens Fead Threeds
1 SysKonnect 9843 Gigabt Ethernet cardil ' i -

Server/Client Performance:
Up to200MB/s local reads
~66MB/s NFSfor 34 clients (server CPU
limited)

For server evaluation details see:
http://mit.fnal.gov/~msn/cdf/caf/server_evaluation.html

or CDF 5962(in preparation)
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g Comp”e bUiId debug exettcl on ldeSktOpl sectlon integer range
> Adapt CAF shell script example(s) for your jo ‘ ¥ g

K

CDF Runil CAF GUI

Initial Command: | /simple. s IEEIIII §10
Process Type: Shurtl

. Original Directory nmefmsnfreleasesfdevelmeentﬂ:aﬂ_ltilfexam Browse... |
> Enter appropnate Ouput File Location: |msni@fcdfin=2 fnal.go cdffscratwfmsnﬁe gz
. ., = @ Email? Email Addfess: msniEfhal.goy
fields & submit job | T f \
. Submit Quit. Ready
via CAF GUI

(2002-05-23 01:46:51) Em=ail sent to msn@fnal. gow vpon job\completion
H (2002-05-%23 01:46:55) /hinstay -cwef /home/man/msnd3959 tog *
CLUI also avallable (2002-05-23 01:46:57) Remove ‘

ome mar,msnd9959, tgz
(2002-05-23 01:46:57) JTob 5 ission 1s successful, JID: 87

output destination user exe+tcl directory
> Monitor job progress or just wait for email from CAF
> Retrieve output using ICAF

. or write output directly to 'desktop'!
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We b M O n Ito rl n g Of 47— Netscape: FBSYWAAY CAF list of queues

File Edit Wiew Go Communicator Help
User Queues i ——— - . —
FBSNG on the web J
NG Farm: CAF
Tirne: Thu May 23 02:32:41 2002
E Eﬂ Eeport: List of quenes
Each user a differemjueue e
USEI: Name Status Defanlt Process Type Share Prio Waiting Beady

e akorn OK | short 100 0 0 0 0 0
Process typéor job length il S o A N SR S K -
) anikeey |~ OK | short 100 0 0 0 0 0

test 5 Mins belforte | OK  short 100 0 0 0 0 0 £
memardn 0K short 1.00 Q Q Q Q Q
Sh ort 2 h s msn OK  short 100 0 1 0 11 12
medium 6 hrS pauly OK  short 100 0 0 0 0 0
_ pans OK  short 100 0 0 0 0 0
IO n g. 2 d ays ratnikow ZK  short 1.00 ] ] Q Q Q
rescigno OK  short 1.00 Q Q Q Q Q
. gemerna OK  short 1.00 Q Q Q Q Q
This example: sfiligsi  [/OK short 100 0 0 0 0 0
- I] . agromoll OK  short 1.00 Q Q Q Q Q
1 JO 11 sections shepard ~ ©K  short 100 0 0 0 0 0
(+ 1 additional section automatic R EE SE““ 122 E E E E E

. SEEZZIE& short d

for JOb Cleanup) test OK  short 100 0 0 0 0 VI
thkiry OK  short 100 0 0 0 0 0

thom OK  short 100 0 1 0 1 2|

[ | o % &b &P G2 ¢|||
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P e FREASR CAE e af s

e = cmne —CEE T )l Monitoring Jobs in your queue
miamiy UK sEnt 08 E 1 1] [i] B T - "
aK  &wn '\“-

: G i o 1 o i = Netscape: FBSYWAWAY - queue msniz CAF::

e \——— (i w88 B File  Edit Wiew Go  Communicator

mrcre K e i 1 L] L

BIRIK AL i B 1 (1] ] =l T Fat .._. . = ' - i

Filgi it i B 1 o a

: T T —— FBSNG on the web

Sipss | ORW\Exn 108 1 o I NG Fa.'tm CAF

. - i B 5 B a Time: Thu May 23 01:47:23 2002

o itk B 1 i 8 E E Beport: Quene msn

b o i E | 5 Quenes Jobs Modes Process Types

it OK sy i0E L 1 o (]

e K wan = I q ' Usex Cmene Parameters [ show

=3 I & ik 3| Monitor 5 ]
Stams: OK Bonnding: 11 Pending: 0
SectID User ProcType Status Prio NFProc Diate/Time
873.men 800  cdfcaf short running 0 14 Started at 05423 01:47.09
B¥3.men 601  cdfcaf  short rnning 0 11 Started at 05/23 01:47.09
B¥3.men 602  cdfcaf  short mnning 0 11 Started at 05/23 01:47:10
873.msn 803 cdfcaf short mnning 0 14 Started at 05423 01:47:10
873.msn 604  cdfcaf  short mnning 0 14 Started at 05423 01:47:11
873.men 805 cdfcaf  short rning 0 14 Started at 05023 01:47:11
873.msn 806  cdfcaf short running 0 14 Starred ar 05423 01:47:12
B¥3.men 607  cdfcaf  short rnning 0 141 Started at 05/23 01:47:12
B73.men 608  cdfcaf  ghort rnning 0 11 Started at 05/23 01:47:12
873.msn 609  cdfcaf  short mnning 0 14 Started at 05423 01:47:13
873.man 610 cdfcaf  short rmnning 0 14 Started at 05423 01:47:13
873.men_end cdfeaf mader waiting 0 0 Subrnitted at 0523 01:46:57
FCE Group | FESNG
FEEWWW version o
Fas - ™1 - T e -
(G @oum % 29 72w IEN[E
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'~/ Netscape: FBSWAAY - gueue msh@CA

File Edit Wiewr Go Communicator Help
= - — - ~ " = = . . . .
 FBSNG ontheweh Monitoring sections of your job
g}naﬂs:- ahu May 23 01:47 .23 2002 o - -
BPDI'EZ nene men

Quenes | Jobz Modes Proces

User Quene Parameters
Monitor

File  Edit

L b — - a . = . |

FBSNG on the web

View G0 Communicator

|

e NG Farmu: CAF
Tirme: Tho hlay 23 01:48:13 2002
ozt | i E E Eeport: Secton 873 msn_600 status

cdfcaf  short

Guenes  Jobs Modes Process Types

cdfcaf  ghort

cdfeaf  short User IC: 873.men_600 Uszer: cdfcaf
cdfeaf  ghort Monitox Quene; man Process Type: short
cdfcaf  short MProc: 1 Stams: I‘U.l‘ll‘lj.l‘lg
873.msn 605\ cdfcaf Meed: 0O DE-PEII.dS:
873.msn_609
Snbritted: 05423 01:46:57 Started: 0523 01:47:09

873.men 610
CPU dme limit: 2500w

Proc Bsre: cpo100 disk:153 Sect Bare:
Hbsnglcaflocalivl 0142 afExe cdf caf @fodfhead] fnal govthomelodfcafhvl 01/submitrer/caflnfmsn_ % s tgz

Command:  msn@Ef cdflne? fnal gowdec difscratchimentremps00 tgz msn 4h
cdf caf@fcdfheadl fnal gowihomede df cafivl 01/ submitterfbs/FBS_%s.msn_ 6001 log fsimple.sh 600

873 men_end

(w@oum

Orther man B00 men 601 men 602 men 603 men 604 men 605 men 08 men 807 men G028 men 609 men 610 men end
sectons: (mooing) (moning) (ooeing)  (oooiog)  (nooodog)  (noodng) (nonodng) (mooncdng) (ocodng) (oooning) (noning)  (waiting

Processes
Process CPU
& Node  Status Ti PID Comamnamd
1 fedfcaf0s7 nmming 0 6931 CafExe cdfcaf @fcdfhead] foal govihomedcdf cafivl Ol submatter/c aflndmen_ % e tgz men@fcdflnyd fos

0 6940  simple. sh 600
] 7221 sleep 120

FCE Group | FESHG

FEFWHH wirsion o1

[ @ o w m 4827 2 Tl | Kl TFEr [=[«|v]v]a
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* CAF User Tools *

Job Control/Monitoring Utilities:

~ Get list/status of jobs in your queue
> cafjobs

» Check progress of a section
> caflog JID sectionNumber

> Kill a job or sections within a job
> cafkill JID [SectionRangeL ist]

Remote file listings:

> Get listing In a section's 'relative path'
> cafdir JID sectionNumber [directory]

- List files in a CAF node's absolute path
> cafhostdir hostname directory
- Get full file listing for a dataset

> cafdataset datasetid
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File Edit View Cammunicatar

~| =

CAF USER MONITORING

Status summarcy: global graph, table summary, gquenes hiztorm
graphs

current statwz: [Quewesz] [Jobs] [Hodes] [Process Tupes]

CAF glohal status

Updated: May

Builtusing EEDTool

...by process type and queue

Monitoring CAF utilization

“'Hetscape: CAF User Monitor:
File Edit “iew Go Communicator Help
el = o — a — - P
iy
Status summary
Short Me divon Long All Types
Bunning sections 0 o] 1 1
Pending sections o] o] o] o]
Waltdng tdme [hhoom]  (24h average):
per job 0:00 0:00 0:00 0:00
per secton 0:07 0:00 0:00 0:07
Running time [hhimm] {245 average) 013 0:00 0:00 0:13
Updated: ®law 23 02:50:01 2002
Active quenes (last 24h)
1]
4
Builtusing REEDTool £
[ [ Eaes i P EZ nE
L
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[=|[a][x]

File Edit Wiew Go Communicatar File Yieww Go  Communicator Help
o = - — . - 5 — (=1 - = : = - —|
CDF Central Analysis Facility Network throughput A
Admin Mnnltm‘ll‘lg Page Network throughput for fodfdata0os g
60 M f
2 anwm - i
W g
= 20 M ft I ! B
Check the statistics to view i {1 \ A
- i ™ 1 l“ L L Ji
06! 00 12100 18100 00: 00
MALL M Received W Transmitted
™ Load averages I~ CPUnsage I Metwork theonghpur [ Memony nsage
CPU usage
Check the nodes to view above statistics on: CPU usage for focdfdatad0s E
100 &
Utility nodes 2
ALL E 50 7
b3
 fedfheadl A fedfrmond !
& 06! 00 12100 18100 00: 00
Servers
W User W Hice [ Spstem
ALL
I fcdfdatal0l I todfdats005 Load averages
A fedfdata004 A fedf data00a =
Load Average for fodfdatanos g
A fodfdata007 g
A fedfdara00g a0 . g
Worker nodes = - §
= h,‘
_IALL e .. ! o
06! 00 12100 18100 00: 00 =
A fedfeaf001  fedicaf020 A fedfcaf039 ) ) )
W averaged over 1 min M Averaged over 5 min [@ Averaged over 15 min
- fodfcaf002 - fedfcaf021 A fedfcaf040 £

F |

e % |

i e Y P B N2
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* Job Output Destinations *

CAEF ftp servers Remote 'desktop’

Job and scratch space for each user:Output can be sent:

- Job space(icaf/) - job output tarballs” directly back to desktop
Specifyicaf:temp.tgzor 'Output File ~ ~ Other remote machine

Location' in CAF GUI
- Scratch space(scratch/) - data for Any machine allowing incoming

subsequent job(s) kerberized rcp can get CAF output
(currently rcp, later kerberized rootd)

. . > cat ~johndoe/.k5login
Both spaces accessible via ohnd

kerberized ftp and ICAF tools: jonn fohnd NAL @
> icaf_gftp (ICAF GUI) — OE@NAL.

> jcaf _info (ICAF user-related info)
> jcaf _|Is/rm/get

special CAF principal for each user
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[ ICAF FTP - User sfiligoi

|/afsfklae.infn ituser/sisiligoifsre /ot gty

Local | Scratch

Flename: Size:
[-] [Dir]
[dev] [Dir]
figor] [Dir]
icaf_grtp I3z
icaf_gftp.py 27184
icaf_grtp~ a5
icaf_info.py 817
K copy 1 [=1 3
File: GORETEX1.mpeqg
Transferred: 31952992
Cancel |
P~ I~ |

remote file retrieval

Mark Neubauer/MIT

_lolx]
|@tcardatann? mal govrcafscratchsstiigovical — Jobs | Serateh |
Filename: Size:
=7 ICAF GUI
figor] [Dir]
GORETEX1.mpey || 3430466
icaf_gftp.py 27184
--Move-- fl
--Copy- _:I
«—-Copy--
=—-Move- :l
K ICAF FTP - User sfiligoi M[=] k3
|IafsfklDe.infn.itfuserfsfsﬂligoifsrcfcdffgﬂp Local | Scratch | I@fcdfdataﬂﬂ?.fnal.gchdffscratchfsﬂliguificaf Jobs | Scratch |
Filename: Size: Filename: Size:
[-] [Dir] I-] [Dir]
[dev] [Dir] [igor] [Dir]
[igor] [Dir] GORETEX1.mpeqy 3430466
GORETEX1.mpeg 3430466 icaf_gftp.py 27184
icaf_gftp 332 --Move-- :|
icafl_gftp.py 2¥184
icaf_gftp~ 15 ——Copy——:l
icaf_info.py 817
Refresh
- Create Dir
. - _|
i Delete
:--Move- :l
v Exit ¥
[P I ~ [P .=
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* Data Access on the CAF *

Data access methodsNFS & rootd

> NFS - server data exported to each worker

talk DHInput
Input file /cdf/data/fcdfdata005/jbot Oc/*

exit

> rootd - remote access to root files

talk DHInput
Input file root://fcdfdata005.fnal.gov//export/data/jbot Oc/*
exit
Available in DHInput after 4.4.0int6 (no extra work for 4.5.0)

CAF data servers and ftp servers run rootd
— can run CAF job(s) on output of previous CAF job(s)
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* Data Management *

> No explicit Data Handling functionality for initial Stagel

— Secondary datasets disk-resident on CAF servers
(fcdfdata001, fcdfdata004-006)

> Datasets on fcdfsgi2 mirrored onto CAF servers
— Space managed by Strippers Club (C. Paus, et al)

> Servers currently X% populated with datasets X,Y,Z

> Get server data listing using cafdataset/cafhostdir utilities:
> cafdataset jbotOc
> cafhostdir fcdfdataO05 /export/data/jbotOc

Interfacing to DH big part of evolving Stage 1 CAF!
- Initial Stagel: 20 TBfor static data9 TB for dCache development
> Plan: all disk eventually used for dCache/Enstore
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Future Plans

Near term:

> Gain operational experience!!
— fix bugs, learn usage patterns & bottlenecks

> Kerberized rootd

> Integrate Data Handling system

> Eliminate single points of failure

> Develop monitoring/alarms capability (NGOP, RRD)
> University ownership issues

> Database replicas

FYO3 and beyond:
> Scalibility issues
> DCAF + GRID
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Summary/Conclusions

> Paradigm shift in CDF computing

> CAF Design—>Prototype—>Stagel< 6 months

> CAF open business!

— Send account request to
fkw@fnal.gov +msn@fnal.gov +thkim@fnal.gov

— Join CDF_CAF and CDF_CAF_USER mailling lists

— Read the User's Guide
available atdfcaf.fnal.goCAF home page)

— Try it out & send CAF-related questions/problems to:
cdf caf@fnal.gov
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User Desktop

CAF Data Servers

CAF GUI executable + tcl

CAF Head Nede
ICAF GUI

Submitter sends job to bmgr
mgr starts jobs on worker nodes

Datasets served

fodfcafd] to worker nodes
Job cutput PR
co NFS or tootd
e
Remote Desktop
“——— Job output
-~ — P
e
(] 1o g P
/ Data s:era«ed CAF Worker Nodes
v1d Coot

CAF FTP Secvers
kerberized FTP
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CDF CAPF File Server Benchmarking

Remote reads from CAF file server

70 T T T T T T T T T T T T
60 -
o o\\. |
)
E 50 + -
H
5 40 -
=
=
ﬁ 30 _
=
gj —» NFS dd
= 20 »—» NFS Edm_Read WriteSeqRoot -
- Rootd Edm_ReadWriteSeqRqot
—» NFS AC++ job
D | 1 ! ! ! 1 1 ! ! ! |

0 25 50 75 100 125
Simultaneous Read Threads
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